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FIELD OF THE INVENTION 

[0001] The present invention relates to antennas generally and more generally to 

retractable antennas. 



BACKGROUND OF THE INVENTION 



[0002] The present state of the art is exemplified by U.S. Patent 6,034,630, 

which is characterized in that a spring element fixed to an interior telescopic element is 
in continuous contact with the interior of a telescoping element. 
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SUMMARY OF THE INVENTION 



[0003] The present invention seeks to provide an improved retractable antenna 

which is characterized by a relatively long operating lifetime and high reliability, 
[0004] There is thus provided in accordance with a preferred embodiment of the 

present invention a retractable antenna including an outer elongate telescopic element 
extending along an elongate axis, an inner elongate telescopic element which is slidable 
along the elongate axis with respect to the outer elongate telescopic element from a fully 
retracted position to a fully extended position; and an extended position retaining spring 
fixedly positioned with respect to the outer elongate telescopic element for frictional 
extended position retaining engagement with the inner elongate telescopic element 
when the inner elongate telescopic element is in the fully extended position but not 
when the inner elongate telescopic element is generally in a retracted position. 
[0005] In accordance with a preferred embodiment of the present invention the 

outer elongate telescopic element is formed with a throughgoing bore which extends 
along the elongate axis from a base end to an opposite end. Additionally, the 
throughgoing bore is formed to have a first inner diameter Dl at a first elongate portion 
thereof which extends along a majority of its length extending from the base end and a 
second inner diameter D2 which is greater than the first inner diameter Dl, at a second 
elongate portion thereof near but spaced from the opposite end. 

[0006] In accordance with another preferred embodiment of the present 

invention the second elongate portion defines a recess for receiving the extended 
position retaining spring. Alternatively or additionally, the throughgoing bore also 
includes a third elongate portion adjacent the opposite end having a third inner diameter 
D3, which is greater than the second inner diameter D2, the third elongate portion 
defining a recess for receiving a retaining ring for retaining the spring in position along 
the elongate axis. In accordance with yet another preferred embodiment of the present 
invention the third elongate portion is necked inwardly adjacent the opposite end. 
[0007] In accordance with another preferred embodiment of the present 

invention the extended position retaining spring has a generally cylindrical 
configuration defining an elongate gap extending along the length thereof, a pair of 
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incomplete end rings and generally elongate portions extending between the rings, the 
elongate portions being separated from each other by elongate slots and being slightly 
bent inwardly so as to together define a waist at a frictional engagement location 
therealong, at which inner facing surfaces of the generally elongate portions define, at 
rest, an imaginary circle having an inner diameter D4, less than the first inner diameter 
DL 

[0008] In accordance with yet another preferred embodiment of the present 

invention the inner elongate telescopic element has a back end and a forward end and 
includes a back cylindrical portion, near the back end, having an outer diameter D5, 
which is at least equal to the inner diameter D4 but less than the first inner diameter Dl, 
so as to be fnctionally engaged by the extended position retaining spring and a main 
cylindrical portion, forward of the back cylindrical portion, having an outer diameter 
D6, which is smaller than the inner diameter D4, so as not to be significantly frictionally 
engaged by the extended position retaining spring. Additionally or alternatively, in a 
generally non-extended orientation the main cylindrical portion lies inside of the 
extended position retaining spring, whereby due to the outer diameter D6 of the main 
cylindrical portion being less than the inner diameter D4 of the extended position 
retaining spring at the frictional engagement location, substantial frictional engagement 
of and consequent wear on the main cylindrical portion and the spring are avoided and 
wherein in fully extended orientation the back cylindrical portion lies inside of the 
spring, whereby due to the outer diameter D5 of the back cylindrical portion being at 
least equal to the inner diameter D4 of the extended position retaining spring at the 
frictional engagement location substantial frictional engagement of the back cylindrical 
portion and the extended position retaining spring is provided for desired retention of 
the antenna in an extended operative orientation. 

[0009] In accordance with still another preferred embodiment of the present 

invention the extended position retaining spring is a unitary element. 
[0010] In accordance with another preferred embodiment of the present 

invention the inner elongate telescopic element has a back end and a forward end and 
includes a back cylindrical portion, near the back end, having an outer diameter D5, 
which is at least equal to the inner diameter D4 so as to be frictionally engaged by the 
extended position retaining spring and a main cylindrical portion, forward of the back 
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cylindrical portion, having an outer diameter D6, which is smaller than the inner 
diameter D4, so as not to be significantly frictionally engaged by the extended position 
retaining spring. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The present invention will be understood and appreciated more fully 

from the following detailed description, taken in conjunction with the drawings in 
which: 

[0012] Fig. 1 is a simplified exploded view partially cut-away pictorial 

illustration of a retractable antenna constructed and operative in accordance with a 
preferred embodiment of the present invention; 

[0013] Figs. 2A, 2B and 2C are simplified partially cut-away pictorial 

illustrations of the retractable antenna of Fig. 1 in respective retracted, partially 
extended and fully extended operative orientations; 

[0014] Figs. 3A, 3B and 3C are simplified sectional illustrations of part of the 

retractable antenna of Fig. 1 in respective retracted, partially extended and fully 
extended operative orientations, corresponding to those illustrated in Figs. 2A, 2B and 
2C respectively; and 

[0015] Figs. 4A, 4B and 4C are simplified sectional illustrations taken along 

respective lines IVA-IVA, IVB-IVB and IVC-IVC in Figs. 3A, 3B and 3C. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

[0016] Reference is now made to Fig, 1, which is a simplified exploded view 

partially cut-away pictorial illustration of a retractable antenna constructed and 
operative in accordance with a preferred embodiment of the present invention. As seen 
in Fig. 1, the retractable antenna preferably comprises an outer elongate telescopic 
element 10, defining an elongate axis 12, and an inner elongate telescopic element 14 
which is slidable along axis 12, with respect to outer elongate telescopic element 10, 
fi-om a fully retracted position, shown in Figs. 2A and 3A, to a partially extended 
position, shown in Figs. 2B and 3B, to a fiiUy extended position, shown in Figs. 2C and 
3C. 

[0017] Outer elongate telescopic element 10 preferably is formed with a base 

end 16 and an open opposite end 18. An outwardly extending retaining protrusion 19 is 
formed on element 10 adjacent but spaced from end 16. A throughgoing bore 20 
extends along axis 12 from base end 16 to opposite end 18 and typically has a first inner 
diameter Dl at a first elongate portion 22 which extends along a majority of its length 
extending from base end 16, a second inner diameter D2, which is preferably greater 
than Dl, at a second elongate portion 24 near but spaced from opposite end 18 and a 
third inner diameter D3, which is preferably greater than D2, at a third elongate portion 
26 adjacent base end 18. Alternatively, third elongate portion 26 may be obviated. 
Second elongate portion 24 preferably defines a recess for receiving an extended 
position retaining spring 30 and third elongate portion 26 preferably defines a recess for 
receiving a retaining ring 32. Third elongate portion 26 is preferably necked inwardly 
adjacent opposite end 1 8. 

[0018] Extended position retaining spring 30 preferably is a unitary element 

manufactured of spring steel having a generally cylindrical configuration defining an 
elongate gap 34 extending along the length thereof, a pair of incomplete end rings 36 
and generally elongate portions 38 extending between rings 36 and being separated 
from each other by elongate slots 40 (Fig. 2A). Generally elongate portions 38 are each 
slightly bent inwardly so as to together define a waist at a frictional engagement 
location 42 (Fig. 2A) therealong, at which inner facing surfaces of generally elongate 
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portions 38 define, at rest, an imaginary circle having a diameter D4 (Fig. 3A), which is 
less than Dl. 

[0019] Retaining ring 32 is preferably configured to be retained in third elongate 

portion 26 and to prevent spring 30 from moving towards opposite end 1 8. 
[0020] Inner elongate telescopic element 14 is preferably formed of metal or 

plastic coated metal and includes a crimped back end 50 and a forward end 52. A back 
cylindrical portion 54 of element 14, near back end 50, preferably has an outer diameter 
D5 (Fig, 3B), which is slightly larger than diameter D4, but less than diameter Dl, so as 
to frictionally engage spring 30. A main cylindrical portion 56 of element 14, forward of 
portion 54, preferably has an outer diameter D6 (Fig. 3A), which is smaller than 
diameter D4, so as not to be significantly frictionally engaged by retaining spring 30. 
[0021] An antenna assembly retaining collar element 58 engages a suitably 

threaded socket in a communications device such as a cellular telephone (not shown) 
and retains the retractable antenna in operative engagement with the communications 
device. Preferably protrusions 60, formed on inner elongate telescopic element 14 near 
forward end 52 thereof, frictionally engage the walls of an interior bore formed in collar 
element 58 for removably retaining the inner elongate telescopic element in a retracted 
operative orientation. Collar element 58 includes an outer threaded base portion 62 
having formed therein a bore 64 whose inner diameter can slidably accomodate element 
10, other than protrusion 19. Accordingly engagement of a bottom edge 66 of base 
portion 62 with protrusion 19 limits the telescopic extension of element 10 relative to 
collar element 58. 

[0022] Reference is now made to Figs. 2A, 2B and 2C, which are simplified 

partially cut-away pictorial illustrations of the retractable antenna of Fig. 1 in respective 
retracted, partially extended and fully extended operative orientations. Figs. 3A, 3B and 
3C, which are simplified sectional illustrations of part of the retractable antenna of Fig. 
1 in respective retracted, partially extended and fully extended operative orientations, 
corresponding to those illustrated in Figs. 2A, 2B and 2C respectively, and Figs. 4A, 4B 
and 4C, which are simplified sectional illustrations taken along respective lines IV A- 
IVA, IVB-IVB and IVC-IVC in Figs. 3A, 3B and 3C. 

[0023] Referring specifically to Figs. 2A, 3 A and 4A, which illustrate a retracted 

orientation of the retractable antenna of Fig. 1, it is seen that in this orientation, main 
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cylindrical portion 56 of element 14 lies inside of spring 30. Since the outer diameter of 
cylindrical portion 56 of element 14, D6, is less than the inner diameter, D4, of the 
narrowest portion of spring 30, it is appreciated that substantial frictional engagement of 
and consequent wear on cylindrical portion 56 and spring 30 are avoided. This, 
prepferably, is the case for generally all non-fuUy extended operative orientations of 
element 14 of the retractable antenna, since cylindrical portion 56 having outer diameter 
D6 extends over most of the length of element 14. 

[0024] Referring specifically to Figs. 2B, 3B and 4B, which illustrate a partially 

extended orientation of the retractable antenna of Fig. 1, it is seen that in this 
orientation, back cylindrical portion 54 of element 14 lies inside of spring 30. Since the 
outer diameter of cylindrical portion 54 of element 14, D5, is slightly greater than the 
inner diameter D4 of the narrowest portion of spring 30, it is appreciated that substantial 
frictional engagement of cylindrical portion 54 and spring 30 is provided for desired 
retention of the antenna in an extended operative orientation. This is the case generally 
for fully extended operative orientation of element 14 of the retractable antenna. 
[0025] Referring specifically to Figs. 2C, 3C and 4C, which illustrate a fully 

extended orientation of the retractable antenna of Fig. 1, it is seen that in this 
orientation, back cylindrical portion 54 of element 14 lies inside of spring 30. Since the 
outer diameter of cylindrical portion 54 of element 14, D5, is slightly greater than the 
inner diameter D4 of the narrowest portion of spring 30, it is appreciated that substantial 
frictional engagement of cylindrical portion 54 and spring 30 is provided for desired 
retention of the antenna in an extended operative orientation. This is the case generally 
only for a fully or nearly fully extended operative orientation of the retractable antenna, 
since cylindrical portion 56 having outer diameter D6 smaller than diameter D4 extends 
over most of the length of element 14. 

[0026] It will be appreciated by persons skilled in the art that the present 

invention is not limited to what has been particularly shown and described hereinabove. 
Rather the scope of the invention includes combinations and subcombinations of the 
various features described hereinabove as well as modifications and variations thereof 
which would occur to a person of ordinary skill in the art upon reading the foregoing 
description and which are not in the prior art. 
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